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APPARATUS AND COMPUTERISED METHOD 
FOR DETERMINING CONSTITUENT WORDS OF 

A COMPOUND WORD 

[0001] This application claims the priority bene?t of Euro 
pean Patent Application No. 04075975 .5 ?led on Mar., 31, 
2004, Which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an apparatus for 
determining constituent Words of a compound Word. The 
invention also relates to an information retrieval system 
incorporating such an apparatus and a computeriZed method 
for determining constituent Words of a compound Word. 

[0004] 2. Discussion of the Background Art 

[0005] A compound of Words is common in a number of 
languages such as German, Dutch, Danish, Greek, NorWe 
gian, SWedish, Icelandic and Finnish. Since compound 
Words may be joined freely, this vastly increases the vocabu 
lary siZe. These languages are likely to include very long 
Words that are not found in any dictionary of the language. 
A typical eXample of such a Word is the German compound 
Word "Abschreibungsmoglichkeiten”. This compound Word 
is constructed by concatenating the tWo Words “Abschrei 
bung” and “moglichkeiten” by means of the linking mor 
pheme s . 

[0006] In the description of the present invention that 
folloWs, the decomposition of a compound Word into its 
constituent Words and linking morphemes, if any, is referred 
to as a segmentation of the compound, or splitting the 
constituent Words of a compound Word into the Words in a 
separated form, and is represented by character strings 
separated by the symbol “+”. For eXample, the segmentation 
of the compound Word "Abschreibungsmoglichkeiten” is 
represented as "Abschreibung+s+moglichkeiten”. Other 
linking morphemes such as “—” or “es” could be used. 

[0007] Word compounding is an active Way of creating 
neW Words in these languages. This gives challenges for a 
number of applications such as machine translation, speech 
recognition, teXt classi?cation, information extraction, and 
information retrieval (CLEF 2001: http://WWW.ercim.org/ 
publication/Ws-proceedings/CLEF2/). Finding constituent 
Words constituting a compound Word shoWed to be a chal 
lenge. There are basically three solutions knoWn in the art. 

[0008] The ?rst solution is to keep a list of ‘all’ the 
compound Words that eXist in a language and the Way the 
compound Word should be split. A draWback, hoWever, is 
that it is impossible to keep a list of all the compound Words 
in a language, for there are literally an endless number of 
compound Words in the compound Word languages. For this 
reason the precision of this solution is loW and this method 
is tedious. The approach applies for one language. 

[0009] The second solution is simple: ?nding constituent 
Words constituting the compound Words based on rules, 
sometimes combined With statistics that state When to split. 
The problem here, hoWever, is that this method often splits 
the compound Word in Words that do not eXist or in Word 
combinations that do not relate to the meaning of the 
compound Word. Further, it Works for the general cases of 
compound Words, but is not robust. The approach applies for 
one language. 
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[0010] The third and last solution uses a digital dictionary. 
Based on the dictionary and some rules, the ?nding of 
constituent Words constituting the compound Word takes 
place. An eXample of this last solution is disclosed by US. 
Patent Application Publication No. US. 2003/0097252A1. 
According to that disclosure, ?nding the constituent Words 
is based upon a set of compound Word probabilistic break 
points. Breakpoint Weights are assigned to the breakpoints in 
the compound Word based on an analysis of n-graphs draWn 
from an appropriate leXicon. This method may ?nd Words 
Within a compound Word, but the main draWback is that 
Wrong Word splitting can occur. 

SUMMARY OF THE INVENTION 

[0011] To overcome draWbacks of the background art, it is 
an object of the present invention to determine constituent 
Words of a compound Word. This is achieved by a method 
including determining a ratio betWeen the number of docu 
ments containing the compound Word and the number of 
documents containing the constituent Words constituting the 
compound Word, and splitting the compound Word in the 
constituent Words When the ratio is smaller than a threshold 
value. 

[0012] This method according to an embodiment of the 
invention is based upon the observation that When the ratio 
betWeen the number of documents containing a compound 
Word and the number of documents containing the constitu 
ent Words constituting the compound Word is smaller than a 
threshold value, then the compound Word is correctly split 
into the fond constituent Words. 

[0013] In a further embodiment, the method according to 
the invention comprises detecting a linking morpheme in the 
compound Word. The detection of a linking morpheme in the 
compound Word is essential for ?nding the constituent 
Words. 

[0014] In a further embodiment, the method according to 
the invention comprises a Word list derived from the docu 
ment collection and means for ?nding the constituent Words 
constituting the compound Word by using the Word list. The 
detection of constituent Words constituting the compound 
Word is more ef?cient When a priori a Word list is prepared 
containing all Words of the document collection. 

[0015] In a neXt embodiment, the method according to the 
invention comprises a Word list derived from the document 
collection and means for determining from the Word list the 
number of documents containing the compound Word. It is 
ef?cient to have a Word list from Which the number of 
documents containing the compound Word can be derived. 

[0016] In a neXt embodiment, the method according to the 
invention comprises a Word list derived from the document 
collection and means for determining from the Word list the 
number of documents containing the constituent Words 
constituting the compound Word. It is efficient to have a 
Word list from Which the number of documents containing 
the constituent Words constituting the compound Word can 
be derived. 

[0017] The invention also provides an apparatus/system 
and computer softWare for implementing the methods of the 
present invention. 

[0018] In a neXt embodiment, the apparatus/system 
according to the invention is incorporated in an information 
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retrieval system. Auser enters a search term and, if this term 
is a compound Word, it is split in its constituent Words and 
a search is carried out for the constituent Words. This Way 
the operator can create a search on Which all documents are 
found that contain the constituent Words complying the split 
decision criteria constituting the compound Word. 

[0019] In a neXt embodiment according to the invention, 
the threshold value is selected depending on the document 
collection. This makes it possible to select the threshold 
value depending the used document collection. This to 
optimiZe the splitting of the compound Word. 

[0020] In a further embodiment according to the inven 
tion, the threshold value is 3. This shoWs to be the optimal 
threshold value for a Dutch document collection. 

[0021] In a further embodiment according to the inven 
tion, the compound Word and constituent Words belong to 
the grammatical category of nouns. 

[0022] In a further embodiment, the apparatus and method 
according to the invention comprise the Word list includes 
the single and plural form of each noun. This results in that 
all constituent Words constituting the compound Word are 
found. 

[0023] The invention Will noW be eXplained With reference 
to the folloWing exempli?ed embodiments of the present 
invention, and illustrated by reference to the draWings. 
These embodiments serve to illustrate the invention and 
should not be regarded as a limitation thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention Will be eXplained in detail With 
reference to the accompanying draWings Wherein: 

[0025] FIG. 1 is a block diagram of an embodiment of a 
document management system according to the present 
invention; 
[0026] FIG. 2 is a block diagram of an embodiment of the 
search engine and document database of FIG. 1 according 
to the present invention; 

[0027] FIG. 3 is a How diagram of an embodiment of the 
split compound decision module of FIG. 1; 

[0028] FIG. 4 is a How diagram of an embodiment of the 
method to ?nd the constituent Words of the compound Word 
according to the present invention; 

[0029] FIG. 5 is an embodiment of Tables 1 and 2 
according to the present invention; 

[0030] FIG. 6 is an embodiment of an eXample of a Word 
list according to the present invention; and 

[0031] FIG. 7 shoWs an eXample of the intermediate 
results of the method for the compound Word “basketbalka 
mpioenschappen” according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] FIG. 1 illustrates an embodiment of an information 
retrieval system such as a document management system or 
Web search system according to the present invention. 

[0033] Referring to FIG. 1, the document management 
system comprises an operator console (101), a search engine 
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front-end (104), a search engine (105), and a document 
database (106), all operatively coupled. The operator con 
sole provides a user interface to the system according to the 
invention, and is provided With a display (102) and data 
entry means, eg a keyboard (103). The search engine 
front-end (104) converts all data that is received from the 
operator console (101) into a search to be carried out by the 
search engine (105). The search engine (105) carries out the 
search on the database (106) and takes care that search 
results are returned to the submitter. The database (106) 
contains the documents to search for. 

[0034] Many variations of the document management 
system are possible. For instance, in a ?rst variant all 
components of FIG. 1 may be incorporated into one per 
sonal computer. In another variant, the search engine (105), 
search engine front end (104) and document database (106) 
are embodied in a server, and numerous operator consoles 
(101), embodied as Workstations, may access as client the 
server and use a Web broWser as access means to the server. 

[0035] FIG. 2 presents an embodiment of the search 
engine (105) and document database (106) according to the 
invention. The document collection (201) may contain any 
form of Written information such as reports, neWspaper 
articles, and Webpages. Before the actual search process 
starts, all Words of the document collection (201) are col 
lected by means of for eXample a semantic netWork (202) 
and are put in order in a Word list (203) in the database (106). 
For automatic translation or information retrieval, best 
results are obtained by considering only the Words that eXist 
in the document collection. Collecting all Words from the 
document collection and putting these Words in an ordered 
form in a Word list does this. 

[0036] The search process starts When the search engine 
(105) receives a search from the search engine front-end 
(104). An eXample of a search containing T terms is t1 AND 
t2 AND . . . AND tr Where a term ti is a term from the group 

of used terms; tie(t1, . . . , tT). A term can be any Word. 

BetWeen terms any logical operator can be used such as 
AND, OR, and NOT. The person skilled in the art Will 
understand that the search has T terms, Where T is at least 
one. The person skilled in the art Will also understand that 
the invention is fully capable of handling one or more terms 
Within the search. 

[0037] The split compound decision module (204) of the 
search engine (105) decides for every term Within a search 
Whether the term contains constituent Words that should be 
applied in a separate form in the search. The result of the 
split compound decision module (204) is a modi?ed search 
that contains the constituent Words of the compound Words 
in a separated form. 

[0038] The retrieve and rank documents module (205) of 
the search engine (105) uses this modi?ed search and the 
Word list to get document references to calculate the rel 
evance score per document reference, to rank the found 
document references and to communicate the ranked docu 
ment references With their relevance scores to the search 
engine front-end (104). 

[0039] FIG. 3 presents an embodiment of the split com 
pound decision module (204) according to the invention. 
The split compound decision module (204) decides per term 
ti of a search Whether the term is a compound Word and 
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Whether to split the constituent Words into separated Words. 
Starting from the starting position S301, in step S302 the 
term counter i is set to 1. At step S303, it is determined 
Whether term ti contains constituent Words constituting the 
term ti. The constituent Words are derived from the Word list 
(204). Several different constituent Words combinations may 
exist constructing the same compound Word, each combi 
nation is called a constituent Words set. The Word list is used 
to ?nd a combination of Words constituting the compound 
Word. When constituent Words are found (step S303 (Y)), 
then the constituent Words set counter j is initialiZed to 1 in 
step S304. The next step S305 determines the number of 
documents that contain the compound Word ti. This function 
is called DT(i). Step S305 also determines the number of 
documents containing the constituent Words of set j, this 
function being called DP(i,j). The function results of DT(i), 
and DP(i,j) can be found by means of the Word list as Will 
be demonstrated later. 

[0040] In step S306, the split decision criterion 
DT(i)<3*DP(i,j) is evaluated for each jth set of constituent 
Words. If it is determined that DT(i)<3*DP(i,j), then in step 
S307 the constituent Words set j constituting the compound 
Word ti is split to the Words in a separated form. If at step 
S306 it is determined that DT(i)<3* DP(i,j) is not obtained, 
then the process is continued in step S308. The split decision 
criterion is evaluated for every term ti and eventually Will 
result in a modi?ed search. 

[0041] In step S308 the constituent Words set counter 
value j is increased With one and in step S309 it is evaluated 
Whether all constituent Words sets are handled. When not all 
constituent Words sets are handled (N at step S309), then for 
the next constituent Words set j the method is continued at 
step S305. When all constituent Words sets are handled (Y 
at step S309), then the term counter value i is increased With 
one in step S310. The same yields When in step S303 no 
constituent Words constituting the compound Word are found 
(N at step S303) resulting in continuation in step S310. 

[0042] In the next step S311, it is evaluated Whether all 
terms ti are handled. When not all terms ti are handled (N at 
step S311) then the method continues in step S303. But, 
When all terms ti are handled (Y at step S311), then the 
method stops in step S312. 

[0043] The person skilled in the art Will understand that an 
embodiment of the invention is capable of handling one or 
more terms Within the search and is capable to split the terms 
that are constituent Words complying to the split decision 
criteria of step S306. Joining existing Words together creates 
compound Words. When joining Words, linking morpheme 
letters may be inserted at the joint. Since there are no simple 
rules for When such linking morpheme letters may be 
inserted, it must be checked for betWeen any tWo Words. For 
German compound Words, “s” and “es” as linking mor 
phemes are used. For Dutch, as linking morpheme the “s” is 
alloWed. 

[0044] FIG. 4 shoWs a How diagram of an embodiment of 
the method (step S303 of FIG. 3) to ?nd constituent Words 
constituting the term ti. The embodiment of FIG. 4 is for the 
Dutch language, Where as an example only the linking 
morpheme “s” is considered. HoWever, one skilled in the art 
Will understand that for other compound languages other 
linking morphemes and more than one linking morpheme 
can be checked for and react on correspondingly. 
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[0045] Referring to FIG. 4, the method starts With step 
S401. In step S402 the term ti is copied into string W1L Where 
L describes the total number of characters of term ti. Further 
step S402 initialiZes Word character start position s to 1, a 
Word level counter value (level) to 1, a ?ag to “false”, the 
last character position of a potential Word on a Word level 
c(level=0) to value 0, and a Word character end position 
value c(level=1) to value 2. 

[0046] When in step S403, the penultimate character of 
string W5L is not reached by character position c(level), so 
L—c(level) is 22 (Y at step S403), then step S404 evaluates 
Whether string Wfoevel) is a Word by consulting a Word list. 
When WSCOSVSD is not a Word (N at step S404) then in step 
S408 the Word character end position value c(level) is 
increased With one. But When WSCOSVSD is a Word (Y at step 
S404), then in step S405 the Word is stored in a Word store 
based on the actual Word level. For example, the ?rst found 
Word wscaevel), Which means the level is level 1, is stored in 
the Word store as Word(level=1). Thereafter the level value 
is updated to the next Word level (level:=level+1), and the 
character position value on the neW level c(level) value is 
initialiZed to c(level-l). 

[0047] In the next step S406 the situation value is deter 
mined, Which is one of the eight situations (Table 1) that Will 
be explained later in more detail noW continuing With step 
S407. In step S407 depending on the situation value and the 
?ag value, some actions are executed (Table 2). For instance, 
Word character start position s and Word character end 
position c(level) are adapted to neW character positions and 
possibly a Word is found and stored, Which Will be explained 
later in detail. 

[0048] After step S407 the method continues With step 
S403. When in the step S403 the penultimate character of 
string W5L is reached, so L—c(level)<2 (N at step S403), then 
the method continues With step S409. Step S409 results in 
“yes” and continues With step S407 When the ?ag status is 
“true”. For example this is the case When the process of 
trying to split the Word WLc(1eVeD+1 is ?nished, and the 
process must continue to try to split the Word WLCOWEDJJ. 
Thereafter the ?ag Will become “false” and step S409 results 
in “no” (N at step S409) and Will continue at step S410 in 
Which the Word level is decreased With one. 

[0049] At step S411, it is checked Whether all Word levels 
are evaluated on ?nding other Words. When the Word 
level>0 (Y at step S411), then the process continues With 
expanding the Word to another Word by ?rst increasing the 
Word character end position value c(level) With one in step 
S412 and updating the Word character start position value s 
With c(level- 1)+1, and the process is continued at step S403. 
When all Word levels are evaluated on Word expansion to 
another Word (N at step S411), then step S413 checks 
Whether constituent Words constituting ti are found and 
thereafter the method ?nishes in step S414. 

[0050] FIG. 5 shoWs an embodiment of the internals of 
Table 1 (S406) and Table 2 (S407) in detail. In Table 1 
(S406), four decision criteria determine the situation value. 
The decision criteria are: the ?ag status (true or false), the 
remainder WLc(1eVeD+1 is a Word (yes or no), character 
position WCOSVEDHCQWSD+1 is a “s” (yes or no), and the 
remainder WLc(1eVeD+2 is a Word (yes or no). In the ?fth 
column of Table 1, the assigned situation value is shoWn. 
There is no situation value update When the ?ag value is true, 
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as depicted in the last cell of the last roW of Table 1. 
Thereafter Table 2 (S407) is entered With the eventual 
updated situation. In Table 2 (S407), tWo decision criteria 
determine the required actions: the situation value (e{1,2 . . 
. ,8}) and the ?ag state (yes or no). Decision criteria “?ag” 
of Table 2 is the same as the decision criteria “?ag” of Table 
1. The indicator CONSTITUENT( ) in Table 2 of FIG. 5 
indicates that the set of found constituent Words {Word(h)h= 
lh=level} constituting the compound Word are added as a set 
to the constituent Words set list. Here an example is given 
referring to Table 2: When entering Table 2 With situation=1 
and the ?ag=false, then the folloWing actions are executed: 
the ?ag is made true (to be able to split WLCOSVSD+2 later), the 
Word WLCQBVED+1 is copied into the store Word(level) and the 
constituent Words as a set are added as a set to the constituent 

Words set list, thereafter the Word WLc0eVeD+2 is copied into 
the store Word(level) and the constituent Words as a set are 
added to the constituent Words set list. Thereafter the char 
acter positions values c(level)+2 and c(level)+3 are stored in 
helper constants respectively “sf” and “cf” for later use (to 
try to split the Word WLc(1eVe1)+2 into tWo Words after ?rst 
trying to split the Word WLc(1eVeD+1), and the character 
position values s and c(level) are updated respectively With 
c(level)+1 and c(level)+2 and the method leaves Table 2 to 
continue at step S403 (FIG. 4) to try to split Word WLcaeven+l 
into tWo Words. 

EXAMPLES 

[0051] To illustrate the Working of the system of the 
present invention, some examples of determining constitu 
ent Words satisfying the split decision criteria Within com 
pound Words Will be given beloW. 

Example 1 

[0052] In a ?rst example, the search contains a Dutch term 
ti, Where i=1, “basketbalkampioenschappen”. The English 
translation is “basketball championships”. The split com 
pound decision module (204) Will ?nd all constituent nouns 
constituting this compound Word by means of the Word list 
(203) including all nouns derived from the document col 
lection (201). The Word list of FIG. 6 is used as an example, 
of Which the ?rst column of the Word list contains all nouns 
available in the document collection in alphabetical order. 
The second column contains for each noun all document 
references from the document collection that incorporate 
this noun. The third column contains the number of docu 
ments from the document collection containing this noun. 
An embodiment of the Word list can contain only the ?rst 
tWo columns. The third column can be derived from the 
second column. The person skilled in the art Will understand 
that the Word list can be expanded With additional informa 
tion such as the third column, or including other Word types 
such as verbs and indicate the nouns With a noun indicator. 

The person skilled in the art Will understand from FIG. 6 
that the number of documents (third column) containing the 
compound Word ti (?rst column) can be derived from the 
Word list. 

[0053] For this example the ?rst main step (S303) is to 
determine all constituent Words possibilities called sets 
constituting “basketbalkampioenschappen” by using the 

Oct. 6, 2005 

Word list (203) of FIG. 6. For the Dutch compound Word 
“basketbalkampioenschappen”, the split compound decision 
module (204) ?nds 8 constituent nouns sets as shoWn in 
FIG. 7. In FIG. 7 all 8 found constituent Words sets are 
presented in the second column. The ?rst set (j=1) of the 
found constituent Words “basketbal”+“kampioenschappen” 
is shoWn in FIG. 7 in the second cell of the second roW. In 
step S305, the number of documents DT(i) containing the 
compound Word ti “basketbalkampioenschappen” is deter 
mined. In this example, the compound Word “basketbalka 
mpioenschappen” is not found in any document Within the 
document collection (201) by the semantic netWork module 
(202) as indicated by DT(i) being 0. 

[0054] Next action in step S305 is to determine the num 
ber of documents, DP(i,j), that contain all constituent Words 
of set j. The number of documents DP(i,j=1) that contain the 
constituent Words in a separate form Within one document 
can be derived from the Word list depicted in FIG. 6. The 
Word list indicates that the noun “basketbal” is used in 
documents referenced by [1] to [8] and the noun “kampi 
oenschappen” is used in documents referenced by [1] to [6] 
and From the Word list, then it can be derived that the 
tWo nouns are used both in the documents referenced by [1] 
to [6], and so DP(i,j=1)=6. Doing the same for the 7 
remaining constituent Words sets leads to DP(i,j)=0 for the 
remaining 7 constituent Words. In FIG. 7 at fourth column, 
the DP(i,j) values are presented. 

[0055] Then in step S306 the split decision criteria 
DT(i)<3*DP(i,j) per constituent Words set j are evaluated. 
The result of this evaluation is presented in column 5 of 
FIG. 7. In this example, only the ?rst (j=1) constituent 
Words set satisfy this criteria. That is, in this example, only 
the constituent Words “basketbal”+“kampioenschappen” 
comply to the split criteria and are thus split up in step S307 
into the separated form “basketbal”, “kampioenschappen”. 
The split result of step S307 for this example is presented in 
column 6 of FIG. 7. 

[0056] Applying the use of the search term “basketbalka 
mpioenschappen” on the search engine (105) Without the use 
of the split compound decision module results in no modi 
?ed search and so not in ?nding any related documents from 
the document collection. But When applying the split com 
pound decision module on the search term “basketbalkam 
pioenschappen”, the modi?ed search Will be for example: 

[0057] (“basketbal” AND “kampioenschappen”), 

[0058] but also valid is for example: 

[0059] (“basketbal” AND “kampioenschappen”) OR 
“basketbalkampioenschappen”. 

[0060] The modi?ed search results, possibility With the 
help of the Word list of FIG. 6, in the folloWing found related 
documents [1], [2], [3], [4], [5], and 

Example 2 

[0061] Here a Dutch example is given on hoW the con 
stituent Words of a compound Word ti are found With step 
S303. The English translation of the Word is “course of life”. 
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Compound L E V E N S L O O P 

Word = W11U = 

Character 1 2 3 4 5 6 7 8 9 10 

position = 

[0062] Several events during ?nding constituent Words 
can be identi?ed and are described in the Table 3 below. 

Note: The Word list does not de?ne “levens”. The English 
translation is “life”. 

TABLE 3 

Event Explanation 

1 Step (402): initialisation; 
2 Step (407): Noun ‘leven’ is found => Word(level = 1): = ”leven’ 

3 Step (408): 
‘sloop’ is a noun; it is started With ‘s’; ‘loop’ is a noun => 
situation 1 

Step (409): 
Word(2): = ”sloop’. Add constituent Words set to list (1) = 
leven + sloop 
English: “life” + “dernolition” 

Word(2): = ”loop’. Add constituent Words set to list (2) = 
leven + loop English: “life” + “strearn” 

3.1 Step (404): Try to split ‘sloop‘ 
3.2 Step (405) ‘sloop’ cannot be split 
3.3 Step (404): Try to split ‘loop’ 
3.4 Step (405): ‘loop’ cannot be split 
4 Step (414): Back to the level: ‘leveng’. 

Expand ‘leveng’ to another Word 
5 Step (405): “leveng” cannot be expanded to another Word 
6 Step (41 5): END 

[0063] The events of Table 3 are put in Table 4 With the 
event status of: the (noun) level, the noun start position 5, 
and the Word character end position c(level) for tWo levels 
c(level=1), and c(level=2). 

TABLE 4 

event 

1 2 3 3.1 3.2 3.3 3.4 4 5 6 

Level = 1 1 2 2 2 2 2 1 1 0 
s = 1 1 6 6 6 7 7 1 1 1 

c(1) = 2 5 5 5 5 5 5 6 9 9 
0(2) = _ _ 5 7 9 s 9 9 9 9 

Example 3 

[0064] Another example is given. 

Oct. 6, 2005 

[0065] Several events during ?nding constituent Words 
can be identi?ed described in Table 5 beloW. Note: the Word 
list did not contain the noun “verkeersplan” (English: “traf?c 
plan”). 

TABLE 5 

Event Explanation 

1 Step (402): Initialisation 

2 Step (407): Noun ‘alpen’ is found => Word(1):=‘alpen’ 

3 Step (409): 
‘verkeersplan’ is not a noun; it does not start With ‘s’; 

‘erkeersplan’ is not a noun. => situation 8 

4 Step (403): Try to split ‘verkeersplan’ 

5 Step (407): Noun ‘verkeer’ is found => Word(2):=‘verkeer’ 

6 Step (408): 

‘splan’ is not a noun; it starts 

With ‘s’; ‘plan’ is a noun. => situation 5. 

Step (409): 
Word(3)=’plan’. 
Add constituent Words set to list(1)= alpen + verkeer + plan 

(English: alps + tra?ic + plan) 

6.1 Step (404): Try to split ‘plan’ 

6.2 Step (405): ‘plan’ cannot be split 

6.3 Step (404): Try to split ‘splan’ 

6.4 Step (405): ‘splan’ cannot be split 

7 Step (414): back to level 

‘alpen’ + ‘verkeerg’. Try to expand ‘verkeerg’ to another Word. 

8 Step (405): no other split up of ‘verkeersplan’ Were found 

9 Step (414): back to level: ‘alpeny’. 

Try to expand ‘alpen!’ to another Word. 

10 Step (405): ‘alpenverkeersplan’ cannot be split anymore. 

11 Step (415): END 

[0066] In Table 6 an event status is given of: the noun 
level, the noun start position 5, and the Word character end 

position c(level) for three levels c(level=1), c(level=2) and 
c(level=3). 

CornpoundWord=W117= A L P E N V E R K E 

Character position= 1 2 3 4 5 6 7 8 9 10 

ERSPLAN 

11 12 13 14 15 16 17 
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TABLE 6 

Event 

1 2 3 4 5 6 6.1 6.2 6.3 6.4 7 8 9 1O 11 

Level = 1 1 2 2 2 3 3 3 3 3 2 2 1 1 O 
s = 1 1 6 6 6 13 14 14 13 13 6 6 1 1 1 

0(1) = 2 5 5 5 5 5 5 5 5 5 5 5 6 16 16 
0(2) = — — 5 7 12 12 12 12 12 12 13 16 16 16 16 

c(3)= _ 12 15 16 14 16 16 16 16 16 16 

[0067] The processing steps of the methods according to 
the present invention are implementable using existing com 
puter programming language. Such computer program(s) 
may be stored in memories such as RAM, ROM, PROM, 
etc. associated with computers. Alternatively, such computer 
program(s) may be stored in a different storage medium such 
as a magnetic disc, optical disc, magneto-optical disc, etc. 
Such computer program(s) may also take the form of a 
signal propagating across the Internet, eXtranet, intranet or 
other network and arriving at the destination device for 
storage and implementation. The computer programs are 
readable using a known computer or computer-based device. 

[0068] The present invention being thus described, it will 
be obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?cations 
was would be obvious to one skilled in the are intended to 
be included within the scope of the following claims. 

1. An apparatus for determining constituent words of a 
compound word, the apparatus comprising: 

a document collection; 

means for determining, from the document collection, a 
number of documents containing the compound word; 

means for determining, from the document collection, a 
number of documents containing constituent words 
constituting the compound word; 

means for determining a ratio between the number of 
documents containing the compound word and the 
number of documents containing the constituent words 
constituting the compound word; and 

means for splitting the compound word into the constitu 
ent words when the ratio is smaller than a threshold 
value. 

2. The apparatus according to claim 1, further comprising: 

means for detecting a linking morpheme in the compound 
word. 

3. The apparatus according to claim 1, further comprising: 

means for ?nding the constituent words by using a word 
list derived from the document collection. 

4. The apparatus according to claim 1, wherein the means 
for determining the number of documents containing the 
compound word determines the number of documents con 
taining the compound word from a word list derived from 
the document collection. 

5. The apparatus according to claim 1, wherein the means 
for determining the number of documents containing the 
constituent words constituting the compound word deter 

mines the number of documents containing the constituent 
words constituting the compound word from a word list 
derived from the document collection. 

6. The apparatus according to claim 1, wherein the 
threshold value is dependent on the document collection. 

7. The apparatus according to claim 1, wherein the 
threshold value is 3. 

8. The apparatus according to claim 1, the compound 
word and constituent words belong to a grammatical cat 
egory of nouns. 

9. The apparatus according to claim 3, wherein the word 
list includes single and plural forms of each noun. 

10. An information retrieval system comprising: 

means for entering at least one search term comprising a 
compound word; 

means for determining, from a document collection, a 
number of documents containing the compound word; 

means for determining, from the document collection, a 
number of documents containing constituent words 
constituting the compound word; 

means for determining a ratio between the number of 
documents containing the compound word and he 
number of documents containing the constituent words 
constituting the compound word; 

means for splitting the compound word into the constitu 
ent words when the ratio is smaller than a threshold 
value; and 

means for carrying out a search with the delivered con 
stituent words as search terms. 

11. A method for determining constituent words of a 
compound word, the method comprising the steps of: 

determining, from a document collection, a number of 
documents containing a compound word; 

determining, from the document collection, a number of 
documents containing constituent words constituting 
the compound word; 

determining a ratio between the number of documents 
containing the compound word and the number of 
documents containing the constituent words constitut 
ing the compound word; and 

splitting the compound word into the constituent words 
when the ratio is smaller than a threshold value. 

12. The method according to claim 11, further compris 
ing: 

detecting a linking morpheme in the compound word. 
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13. The method according to claim 11, further compris 
ing: 

?nding the constituent Words by using a Word list derived 
from the document collection. 

14. The method according to claim 11, Wherein the step of 
determining the number of documents containing the com 
pound Word determines the number of documents containing 
the compound Word from a Word list derived from the 
document collection. 

15. The method according to claim 11, Wherein the means 
step for determining the number of documents containing 
the constituent Words constituting the compound Word deter 
mines the number of documents containing the constituent 
Words constituting the compound Word from a Word list 
derived from the document collection. 

16. The method according to claim 11, Wherein the 
threshold value depends on the document collection. 

17. The method according to claim 11, Wherein the 
threshold value is 3. 

18. The method according to claim 11, Wherein the 
compound Word and constituent Words belong to a gram 
matical category of nouns. 

19. The method according to claim 13, Wherein the Word 
list includes single and plural forms of each noun. 

20. A method for information retrieval, the method com 
prising the steps of: 

entering at least one search term comprising a compound 
Word; 

determining, from a document collection, a number of 
documents containing the compound Word; 

determining, from the document collection, a number of 
documents containing constituent Words constituting 
the compound Word; 

determining a ratio betWeen the number of documents 
containing the compound Word and the number of 
documents containing the constituent Words constitut 
ing the compound Word; 

splitting the compound Word into the constituent Words 
When the ratio is smaller than a threshold value; 

delivering the constituent Words; and 
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carrying out a search With the delivered constituent Words 
as search terms. 

21. A computer program product embodied on at least one 
computer-readable medium, for determining constituent 
Words of a compound Word, the product comprising com 
puter-eXecutable instructions for: 

determining, from a document collection, a number of 
documents containing a compound Word; 

determining, from the document collection, a number of 
documents containing constituent Words constituting 
the compound Word; 

determining a ratio betWeen the number of documents 
containing the compound Word and the number of 
documents containing the constituent Words constitut 
ing the compound Word; and 

splitting the compound Word into the constituent Words 
When the ratio is smaller than a threshold value. 

22. A computer program product embodied on at least one 
computer-readable medium, for retrieving information, the 
product comprising computer-executable instructions for: 

entering at least one search term comprising a compound 
Word; 

determining, from a document collection, a number of 
documents containing the compound Word; 

determining, from the document collection, a number of 
documents containing constituent Words constituting 
the compound Word; 

determining a ratio betWeen the number of documents 
containing the compound Word and the number of 
documents containing the constituent Words constitut 
ing the compound Word; 

splitting the compound Word into the constituent Words 
When the ratio is smaller than a threshold value; 

delivering the constituent Words; and 

carrying out a search With the delivered constituent Words 
as search terms. 


